Background: MORE OB (Managing Obstetrical Risk Efficiently) is a patient safety program for health care providers and administrators in hospital obstetric units. MORE OB has been implemented widely in Canada and gradually spread to the United States. The main goal of MORE OB is to build a patient safety culture and improve clinical outcomes. In 2013, 26 Ontario hospitals voluntarily accepted provincial funding to participate in MORE OB . The purpose of our study was to assess the effect of MORE OB on participant knowledge, organizational culture, and experiences implementing and participating in the program at these 26 Ontario hospitals. Methods: A convergent parallel mixed-methods study in Ontario, Canada, with MORE OB participants from 26 hospitals. The quantitative component used a descriptive pre-post repeated measures design to assess participant knowledge and perception of culture, administered pre-MORE OB and after each of the three MORE OB modules. Changes in mean scores were assessed using mixed-effects regression. The qualitative component used a qualitative descriptive design with individual semi-structured interviews. We used content analysis to code, categorize, and thematically describe data. A convergent parallel design was used to triangulate findings from data sources. Results: 308 participants completed the knowledge test, and 329 completed the culture assessment at all four time points. Between baseline and post-Module 3, statistically significant increases on both scores were observed, with an increase of 7.9% (95% CI: 7.1 to 8.8) on the knowledge test and an increase of 0.45 (on a scale of 1-5, 95% CI: 0.38 to 0.52) on the culture assessment. Interview participants (n = 15) described improvements in knowledge, interprofessional communication, ability to provide safe care, and confidence in skills. Facilitators and barriers to program implementation and sustainability were identified. Conclusions: Participants were satisfied with their participation in the MORE OB program and perceived that it increased health care provider knowledge and confidence, improved safety for patients, and improved communication between team members. Additionally, mean scores on knowledge tests for obstetric content and culture assessment improved. The MORE OB program can help organizations and individuals improve care by concentrating on the human and organizational aspects of patient safety. Further work to improve program implementation and sustainability is required.
Background
There are over 380,000 births in Canada each year [1] and the majority occur in hospitals [2] . Improvements in women's health and health care, as well as advancements in prenatal and obstetric care have led to decreases in maternal and neonatal mortality rates [3] . However, recent trends in maternal characteristics, including older age of mothers and higher rates of obesity, have resulted in increased rates of some maternal and neonatal adverse events [4] . In 1999, the Institute of Medicine's landmark report To Err Is Human identified adverse events, many of which are preventable, as a common cause of morbidity and mortality in hospitals and called for a coordinated strategy to improve patient safety [5] . Although the report set a goal of reducing adverse events by 50% over five years, there remains room for improvement. For example, in Canada in 2014-2015, 1 in 18 hospital stays (or 138,000 hospitalizations) involved at least one occurrence of potentially preventable harm [6] . While obstetric and newborn patients have a lower rate of harm compared to other patient groups (with a harm rate of 4.2 per 100 patients, and 1.0 per 100 patients, respectively) [6] , obstetrical departments are often a focus for patient safety and quality improvement. There is a need to prioritize patient safety in obstetrics due to the unique challenges of working in labour and delivery [7] , the fact that an adverse outcome may affect more than one patient, and due to the high cost of liability insurance and claims [8, 9] , with obstetrics accounting for nearly half of the Healthcare Insurance Reciprocal of Canada's (HIROC) liability claims and patient compensation payments [10] .
The MORE OB (Managing Obstetrical Risk Efficiently) program was developed by the Society of Obstetricians and Gynaecologists of Canada (SOGC), and is currently administered by Salus Global, a healthcare consulting and implementation firm established by the SOGC and HIROC in 2007 [11] . The MORE OB program aims to create a culture of patient safety in obstetrical units by using high reliability organization (HRO) principles [12] , including awareness of systems that influence patient care and outcomes, focusing on near-misses as opportunities to improve processes, a culture that promotes open communication and teamwork, and a commitment to ongoing training and learning [13] . The program contains three evidence-informed modules: Learning Together, Working Together, and Changing the Culture [14] . The program requires that all obstetric team members at enrolled hospitals (e.g., nurses, midwives, family physicians, obstetricians, administrators) jointly participate in the three modules, each of which is implemented over approximately one year. MORE OB uses a "train-thetrainer" approach whereby the hospital recruits a "core team" of interdisciplinary team members, who are then trained and supported by Salus Global to implement the program at their respective hospitals. Standardization of implementation across sites is facilitated by detailed program manuals and implementation responsibilities for the core team, orientation sessions by MORE OB facilitators prior to implementation of each module, and ongoing support by program consultants [14] . Additional information about the MORE OB program goals is provided in Additional file 1.
To date, over 300 North American hospitals have participated in the MORE OB program [12] , but there are limited studies and variable outcomes. In Canada, the province of Alberta implemented the MORE OB program in all hospitals in 2004, and a subsequent evaluation found statistically significant reductions in perineal tears, length of stay, and neonatal severe morbidity rates [15] . No significant changes were observed for postpartum infection, postpartum hemorrhage with caesarean section, or fetal mortality [15] . One Ontario study reported that participation in the MORE OB program resulted in a significant decrease in the number of reportable events and associated costs for the healthcare liability insurer [16] . Another Ontario study found that participation in the MORE OB program did not translate to an observable decrease in adverse maternal or neonatal birth outcomes [17] . However, data collected from Canadian sites showed increases in participant knowledge and organizational safety culture [18] .
In 
Methods
This study used a convergent parallel mixed-methods design [19, 20] . Simultaneous data collection and subsequent analysis and integration of data from quantitative (i.e., surveys) and qualitative (i.e., semi-structured interviews) sources allowed us to compare and corroborate our findings from different data sources (Fig. 1) . Our research team was not involved in implementing the MORE OB program in any of the sites but conducted the comprehensive evaluation of the program with two main goals, specifically to evaluate (1) the program outcomes and (2) the implementation process (Table 1) . This paper reports the methods and results for objectives 2a, 2b, and 2c only. The outcomes of knowledge and culture were selected as they were aligned with the MORE OB program goals (Additional file 1), and the data available from existing surveys administered routinely as part of participation in the MORE OB program. The evaluation of the implementation process aimed to identify barriers and facilitators to implementing and participating in the program to provide insight into why the program may or may not have worked in different settings and to identify areas for improvement.
Surveys Design
We used a descriptive pre-post repeated measures design to assess the effect of the MORE OB program on participants' knowledge about obstetrical core content contained in the MORE OB program and to assess the effect of the MORE OB program on participants' perceptions of their organizational culture.
Measures
We used data from two existing surveys administered routinely to all participants by Salus Global as part of involvement in the MORE OB program:
1. An online, standardized, 75-item multiple-choice knowledge test previously developed by the MOR-E OB program which assesses core clinical knowledge covered in the program. The knowledge test had a maximum score of 93, however for ease of interpretation, we transformed the score to a percentage (D Walker, 2015, unpublished; [18] The mean response to the nine questions on the 1 to 5 scale is used as the score for each category. The overall score for the CAS is then the mean score on the 1 to 5 scale for the six data elements, and therefore the overall score for the CAS is presented on a scale from 1 to 5 with a maximum score of 5 [21] . The total CAS score as a whole, as well as the scores on the six categories were found to have good internal consistency [21] .
The knowledge test and CAS were administered at four time points; pre-MORE OB , post-Module 1, postModule 2, and post-Module 3 ( Fig. 1 ).
Sample
As a standard component of participation in the MORE OB program, all MORE OB participants from the 26 hospitals were asked to complete a knowledge test and the CAS at four time points while progressing through the program. In addition to participant scores, the database from Salus Global contained information about job title, hospital site, and a unique identifier which allowed for participant responses to be linked over time. Only those participants who completed the knowledge test and/or CAS at all four time points were included in the final analysis.
Data collection

MORE
OB participants at the 26 sites completed the standardized knowledge-based assessment tool and CAS at each of the four time points as they progressed through the program. Data were collected by Salus Global on their MORE OB secure on-line platform and released to the research team for analysis.
Data analysis
We summarized items from the baseline questionnaire and after each of the three modules using descriptive statistics (means and standard deviations, or frequencies and percentages, as appropriate). Changes in mean scores across the four time points were assessed using linear mixed-effects regression analysis. Repeated measures were accounted for using an unstructured covariance pattern matrix, and clustering at hospital sites was accounted for using a random intercept. Least square means and pairwise comparisons were assessed at the 1% level. All analyses were carried out using SAS v. 9.4.
Interviews Design
We used a qualitative descriptive design [22, 23] . This design aligned with our evaluation objectives to provide an accurate and comprehensive summary of participants' perceptions of the effect of the MORE OB program on health care provider knowledge, organizational culture, and barriers and facilitators to implementing and participating in the MORE OB program [22, 24] .
Materials
A 14-question semi-structured interview guide (Additional file 2) was used to gather in-depth information about interprofessional team experiences with the MORE OB program. The research team reviewed the initial draft interview guide, with modifications made to increase comprehensiveness and clarity (e.g., adding additional probes to elicit information on more concepts, changing wording to make the questions more easily understood). Minor modifications to the guide were made throughout the qualitative data collection period to reflect the timing of the interview in relation to program implementation and to probe new themes emerging from previously conducted interviews.
Sample
We used a purposeful sampling approach to recruit interview participants [20] . Specifically, individuals were eligible to participate in an interview if they were (1) health care providers (i.e., nurse, family physician, obstetrician, midwife) and/or administrators/leaders (i.e., nursing or medicine); and (2) participants in the MOR-E OB program and/or involved in implementing the program as a member of the core team at one of the 26 sites during the two interview recruitment periods (January-April 2015 and April-July 2016).
Permission from each of the 26 hospitals was obtained for Salus Global to release the names and contact information of the MORE OB core team chairs to the research team for the purpose of interview participant recruitment. Interviews were conducted at two time points (post-Module 2 and post-Module 3) to capture the variety of experiences as the MORE OB program progressed. At each of the two time points, an email with an attached recruitment poster was sent by the research team to the MORE OB core team chair at each of the 26 hospitals, with instructions to circulate the invitation to all team members participating in the MORE OB program at their site. Interested participants were instructed to contact the principal investigator to learn more about the study, ascertain eligibility, and schedule a time for an interview. Reminders were sent by the research team to the MORE OB core team chairs to maximize responses. Individuals could participate in interviews at one or both time points. We welcomed participants who volunteered to be interviewed a second time as an opportunity to learn about differences they experienced between modules.
While in qualitative research there are no standardized rules for sample size, we used the concept of information power for guidance [25] . For example, our study aims were relatively narrow (we aimed to explore key dimensions and implementation of the MORE OB program), our purposive sample of participants were specific to our study aims (all had experience participating in and/or implementing the MORE OB program), and we anticipated rich dialogue with participants due to the use of interviewers experienced in both qualitative research and the clinical practice area. These factors, in combination with our experience from past provincial program evaluations, led us to predict that we would need up to 20 participants to provide sufficient information power to answer our research questions.
Data collection
Two research staff (one midwife, one nurse) experienced in qualitative interviewing conducted the telephone interviews. Informed written consent was obtained prior to each interview. Interviews lasted an average of 34 min. The first round of interviews (n = 9) was conducted between March and April 2015 to learn about participants' experience with modules 1 and 2 of the MORE OB program. The purpose of conducting the first round of interviews after module 2 was to allow sufficient time for participants to be able to experience and report on any perceived changes to culture and clinical processes in their setting. The second round of interviews (n = 10) was conducted between April and July 2016 to learn about participants' cumulative experiences after completion of module 3 of the MORE OB program and plans for sustainability. Four health care providers were interviewed during both round one and two, meaning that there were a total of 15 unique interviewees. Interviewing, transcription, and analysis proceeded concurrently to permit follow-up of issues emerging from the data, and allow probing of emerging themes in subsequent interviews [22, 23, 26] .
Data analysis
Digital recordings of the semi-structured interviews were transcribed verbatim. Data were imported into NVivo 11™ [27] . In alignment with our qualitative descriptive study design, we used conventional content analysis to code and analyze our data [22, 28, 29] . Initially, interviews were analysed independently by two study team members. We used an inductive process whereby the codes emerged from the data itself, rather than a pre-existing framework. Specifically, the two study team members independently read each transcript, followed by assigning preliminary codes (i.e., labels that represent the content of words and excerpts in the transcripts [30] ). The two coders met every three to five transcripts to compare their coding, reach consensus, and develop and revise the coding scheme. All discrepancies were resolved through discussion between the two coders. As analysis progressed, codes were continually reviewed to identify similarities and differences, and conceptually similar codes were grouped into broader categories [30] . Lastly, we looked for common underlying meaning between categories and created broader themes and sub-themes, which contributed to answering "how" participants experienced the MORE OB program [30] . The analysis of data collected in phase 1 was used to inform revisions to the interview guide for phase 2. For example, questions were added to elicit feedback on perceived differences between modules and on plans for sustainability of the program, and additional probes on key emergent themes such as health care provider confidence were included. Research team members met to discuss the coding scheme, emerging themes and sub-themes, and to build consensus regarding study findings.
Results
In total, we analyzed data from 308 respondents for the knowledge test, 329 respondents for the CAS, and 19 semi-structured interviews (15 participants) (Fig. 2) .
Surveys
The number of respondents at each time point is shown in Table 2 . Of the 962 respondents who completed the knowledge test at any time point, 308 (32%) completed it at all four time points. Of the 988 respondents who completed the CAS at any time point, 329 (33.3%) completed it at all four time points.
Knowledge scores increased by a mean of 7.9 percentage points (95% CI: 7.1 to 8.8) from baseline to post-Module 3 and CAS scores increased by a mean of 0.45 (on a scale of 1 to 5, 95% CI: 0.38 to 0.52). Both increases were statistically significant. Least square mean estimates with standard errors across the four time points are presented in Fig. 3 , for the knowledge test and CAS scores.
Increases in knowledge test and CAS scores for each professional group are presented in Table 3 The one respondent in the knowledge test group and two in the CAS group who selected "other" for profession were excluded from this analysis due to low numbers. Increases in both scores were noted for the three professional groups presented, with nurses experiencing the largest increase in knowledge scores, with a mean increase of 9.06 percentage points (95% CI 8.05 to 10.07). Physicians and residents had the greatest increase in CAS scores, with a mean increase of 0.72 on a scale of 1 to 5 (95% CI: 0.57 to 0.88).
Interviews
Between March 2015 and July 2016, 19 telephone interviews were conducted with a total of 15 health care providers from 11 sites (Table 4) .
Overall, participants reported being satisfied with the MORE OB program. Five main themes and their respective sub-themes were identified: communication, knowledge, safer care, increased confidence, and program implementation (Fig. 4) . Table 5 provides participant quotes to support our findings [29] .
Theme 1: communication
An important focus of the MORE OB program was improving communication strategies. Participants identified specific communication strategies learned through the MORE OB program implemented in practice, including 'Take Five' and 'SBAR' (Situation, Background, Assessment, Recommendation), which were implemented during debriefing about cases.
Participants perceived increased interprofessional communication, resulting from bringing the different professions together to participate in the program, sometimes for the first time. These opportunities for interprofessional communication and teamwork led to participants perceiving a more familiar and collegial work environment.
Theme 2: knowledge
Participants valued the knowledge itself gained from the MORE OB program. MORE OB was described as a comprehensive, time efficient, and accessible resource as all information is contained in one place, both in-print and online. In addition, participants perceived that the content of MORE OB had been well-researched, was evidence-based, and relevant to the local context.
Participants described how participating in the MOR-E OB program allowed all team members to share the same knowledge and language, put everyone "on the same page, " and gave everyone a common reference point.
All participants described how MORE OB increased their knowledge base and that of their colleagues. For some, this increase in knowledge was a reminder of the importance of ongoing training to maintain current knowledge and skills. The MORE OB program was described as being particularly helpful in a small hospital setting with low birth volumes where it can be difficult for new obstetrical nurses to gain sufficient experience in obstetrics.
Theme 3: safer care
Participation in MORE OB resulted in the perception that the health care team was providing safer care to patients. Participants identified concrete changes made on their units due to their participation in MORE OB . Examples of concrete changes included development or updating of policies and procedures, creating disaster carts with appropriate equipment, changes to clinical practices, posting algorithms on walls for clinicians to view, conducting case audits, and utilizing debriefing methods.
Participants described how MORE OB changed the way they delivered care. First, participants described improved collaboration with their colleagues, which resulted in better 'team work, openness, and transparency' , which ultimately improves safety for patients. For those sites who described pre-existing hierarchical relationships between obstetrical care providers, participants described a decrease in hierarchy within their team. However, a couple of sites described still struggling with hierarchy and were still working to change the culture at their sites. In addition, participants identified that participation in the MORE OB program improved the patients' experience by improving their collaboration with women and emphasizing the importance of patient centred care.
Generally, participants could not speak definitively as to whether their hospital's participation in the MORE OB program had led to improved outcomes such as decreased maternal and infant morbidity and mortality, as they did not have data to refer to during the interview. One site had these data and stated they observed a reduction in critical events since participating in MORE OB . Overall, participants believed that the increased knowledge and concrete changes were ultimately improving care, outcomes, and patient experience.
Theme 4: increased confidence
Participants described the impact MORE OB had on their self-confidence, particularly nurses who were described as * Pairwise statistical significance at the 1% level.
** Differences in Knowledge Test are assessed as mean difference on score from 0 to 100, differences in Culture Assessment Survey scores are assessed as mean differences on score from 1 to 5 Reflects mean difference on score from 1 to 5 being empowered through the MORE OB program by increasing their knowledge and skills and improving their team communication. In addition, participants described an increase in their confidence in the knowledge, skills, and judgments of their team members. As MORE OB participants improved communication, increased their knowledge base, and improved their ability to provide safer care, their confidence in themselves and others increased.
Theme 5: program implementation
Participants described different strategies used for implementing the MORE OB program, including use of huddle boards, staff emails and staff newsletters. In general, participants described following the MORE OB activities as intended, with sites modifying the activities to make it more relevant for their setting or to fit it into limited time frames as needed. Some participants stated that the MORE OB program plan was not clear, even after attending the orientation, and felt that additional detail on upcoming activities would be beneficial.
Participants described several influencing factors that affected how easy or difficult it was to implement the MORE OB program in their context. For example, buy-in was increased when team members were interested in the content of the module and "hungry for new knowledge." Participants also identified organizational-level barriers including limited time of staff and lack of funding to pay staff for their time to participate in the program, and a baseline organizational culture that was more resistant to change. Organizational-level facilitators included engaged hospital administration and the presence of MORE OB champions who were highly committed to the implementation of the program.
Participants described varying levels of awareness regarding the sustainability of the MORE OB program at their hospital once their three-year funding ended. Participants were keen to keep MORE OB active at their hospital, and many sites were pursuing continued involvement, either formally with Salus Global, or when funding was not available, through internally-led education programs and skills drills. Regardless of the specific strategy, sustainability of the knowledge and skills gained through MORE OB was identified as a priority. Staff turnover and new hospital priorities were identified as ongoing challenges to sustainability of the program. As new people joined the unit, they had not participated in the initial MORE OB program modules with the remainder of the team which presented challenges as the team was "storming and forming" all over again. A key challenge for sustainability of the program was cost, with participants perceiving that the program should be kept at a reasonable price to ensure institutions and providers can benefit from it.
Discussion
Our mixed-methods study evaluated the effect of the MORE OB program on participant knowledge, perception of organizational culture, and experiences implementing and participating in the program. Findings from both the quantitative and qualitative components of this study demonstrated increases in knowledge and positive perceptions of organizational culture. Findings from the qualitative component revealed that participants spoke positively of the program and the benefits of participating. In addition, barriers and facilitators to implementation and sustainability were identified.
Participant knowledge
The increases in knowledge scores occurring for all professional groups resonate with findings from our qualitative analysis, with participants describing MORE OB benefits such as increased knowledge and sharing a common knowledge, as well as increased confidence in themselves and in their teammates as a result of this increased knowledge. Data collected in a previous study revealed similar results on the knowledge tests in Canadian hospitals after MORE OB implementation, with all professional groups showing an increase in knowledge from baseline to postModule 3 [18] . As in our evaluation, nurses were the professional group with the largest increase in knowledge test scores from baseline to post-Module 3 [18] . This may be partially explained by the small size of the hospitals included in our sample, with approximately 80% providing level 1 (low-risk) care and approximately 70% having a birth volume of less than 500 per year. At such small sites, many nurses practice in multiple areas (e.g., medical/surgical) and are cross-trained to provide obstetrical care as needed. Conversely, physicians and midwives practicing at these sites specialize in obstetrics and thus may have had a greater depth of baseline knowledge in this area.
Participant perception of organizational culture
Our study showed an overall significant increase in the safety culture from baseline to post-Module 3, with scores increasing almost half a point out of 5 from pre-MORE OB levels. Likewise, in the previous Canadian evaluation, there was a significant increase on all six elements of the CAS [18] . Our qualitative findings were aligned with these results, with participants giving examples of improvements related to the safety culture in their obstetric units, including strengthened teamwork and communication.
Team work, which is one of six categories on the CAS, has been identified as an essential element for reducing maternal and infant morbidity and mortality, as well as improving patient experience in obstetrics [31] . Characteristics of team training to improve obstetrical outcomes include use of in-house rehearsals and debriefing, interprofessional training, and access to and training on evidence-based clinical guidelines [31] , all of which are consistent with features of the MORE OB program and may have facilitated the positive culture changes we saw in our evaluation.
From the qualitative data, we learned that despite participation in the MORE OB program, some sites still 5.1.2 Organizational I mean I think we all had pretty high hopes that this was going to sort out some issues and problems. And I think one of the biggest learnings for me is that the best education program in the world can't solve a culture issue if you don't have leadership and you don't have people walking the talk and really bringing home the importance of those issues, it's not going to stick or people aren't going to really adopt the behaviour change and people revert back to their old ways pretty quickly. (Interview 13A -Family Physician, Post-Module 3)
Sustainability
You can't do a program for three years and they rub their hands and say we're done now. There has to be ongoing passing the talent on in the correct way. This is what the basis of our unit is and it should be across the whole organization. struggled to overcome issues with hierarchy on the interdisciplinary team, which is important as it can prevent health care providers from speaking up [32] . The ongoing challenges with hierarchy we observed in our interviews may not be surprising, given that hierarchal gradients continue to exist in many health care settings, despite attempts to reduce these hierarchies within and between professions [33] . One industry that has successfully implemented interventions to reduce hierarchy between team members and improve culture and safety is aviation [33] . Specifically, the use of Crew Resource Management (CRM) training helps to flatten the hierarchy, minimize power differentials, and improve communication by training all crewmembers, regardless of role, seniority, or experience, to speak up with safety concerns [33, 34] . Parallels have been drawn between aviation and healthcare related to safety management [35, 36] and the application of CRM training in health care was recommended in the 1999 To Err is Human Report [5] . Examples of CRM in the field of obstetrics specifically can be found in the literature [7, [37] [38] [39] [40] .
While the MORE OB program uses HRO principles [12] applied in the aviation industry, additional strategies and ongoing training opportunities beyond the 3-year MOR-E OB program may be required for sites to continue to decrease interprofessional hierarchy and improve their ability to work and communicate as a team.
The varying experiences in culture change found in our qualitative interviews speak to the importance of the context in which the MORE OB program is being implemented. The influence of site context on culture change has been observed in other healthcare settings, with a longitudinal mixed-methods study of 10 hospitals participating in a quality collaborative intervention reporting distinct differences between the hospitals with substantial culture change versus those without. Hospitals with positive culture change employed an interprofessional and inter-hierarchal approach, reported high levels of participation, and utilized strategies for managing conflict and maintaining engagement [41] . Although the MORE OB program aims to improve the safety culture in birthing units, the extent to which this can be improved may be influenced by specific hospital and team characteristics.
While our quantitative and qualitative findings support the effectiveness of the MORE OB program in improving several dimensions of a culture of safety, it is important to acknowledge that other patient safety initiatives in obstetrics, such as CRM team training, the Comprehensive Unitbased Safety Program (CUSP), and other locally developed quality improvement initiatives, have also demonstrated improvements in health care provider safety attitudes [37, 38, 42, 43] . Examples of key elements of these other initiatives included implementing an obstetric patient safety nurse [37, 42] and an obstetrics patient safety committee [37, 42, 43] , using interdisciplinary team training [37, 38, 42, 43] , and implementing improved communication systems and strategies [37, 38, 42, 43] . All reported improvements in safety culture after implementation of their respective patient safety initiatives, with significant improvements in teamwork culture [37, 42] , safety culture [37, 42] , job satisfaction [42, 43] , working conditions [43] , and perceptions of management [37, 42, 43] .
Lastly, there is evidence to suggest that positive workplace and organizational culture is associated with improved patient outcomes including decreased mortality rates, adverse events, readmission rates, and increased patient satisfaction across a variety of health care settings [44] . While our study found a significant increase in the CAS which was largely supported by our qualitative findings, it remains unknown how this positive change in culture translates to clinical outcomes in our setting.
Barriers and facilitators to implementing and participating in MORE OB program
Overall, interview participants expressed satisfaction with their participation in the MORE OB program. Several individual-and organizational-level facilitators and barriers to implementation and maintenance of the MORE OB program were identified, some of which are consistent with factors reported in the literature, and align with existing theoretical frameworks [45] . For example, participants indicated that social influences [45] such as the effect of the core team and champions, influenced their team's success implementing the MORE OB program. This was similar to lessons learned in another Canadian evaluation, where the hospitals' MORE OB core team was identified as essential to driving the participation of members [18] . Second, our participants described the effect of the environmental context and resources [45] such as the availability of funding to support the MORE OB program and baseline organizational culture. With limited financial, physical, and human resources within health care organizations, running and sustaining the MORE OB program can present a challenge. Previous research suggests potential strategies to facilitate implementation and uptake of the MORE OB program include increased leadership engagement, conducting a baseline barriers assessment, and use of ongoing monitoring and evaluation at a local level. First, leadership has been identified as critical for developing a culture of safety [46] , and in the case of MORE OB , the support of senior administration is key to successful implementation of the program, through direct participation on the core team, and through supporting their work [18] . Next, an assessment prior to MORE OB program implementation may assist hospitals to identify individual-and organization-level barriers, and identify existing strengths and resources that may be used to facilitate implementation [47] . Lastly, participants in our study were largely unable to definitively state whether their team's participation in the MORE OB program had translated to improved patient outcomes at their hospital. Evaluating key outcomes using local data is an important component of the knowledge translation process [47] to improve patient safety. Ongoing monitoring and evaluation of hospital-based patient safety outcomes may assist with keeping teams engaged with the MORE OB program by showing participants where they are (or are not) making a difference, and identifying areas of improvement for the MORE OB core team related to program implementation and participation.
Implications
While our evaluation showed positive findings from the participant surveys and qualitative interviews, understanding the actual impact on perinatal outcomes is important, because a patient safety program should really translate into improved outcomes. As part of the larger evaluation we reported that these findings did not translate into a statistically significant reduction in adverse maternal and neonatal outcomes at the provincial level [17] . Despite the lack of reduction in adverse outcomes, it seems clear from the results we present in this paper that the MORE OB program increased knowledge, changed the patient safety culture, and improved the work environment at many participating hospitals. For example, participants in the interview component of our study identified other improvements that were not within the scope of this current study to assess quantitatively. Specifically, interview participants spoke of perceived improvements from the MORE OB program related to patient experience, health care provider confidence, and interprofessional communication. These additional benefits are important to individuals and health systems because: (1) improved patient experience is an important goal for health care systems [48] , and (2) health care provider confidence and communication are important individual-level factors influencing "speaking up behavior" [49] , an essential component of a patient safety culture [50] . Given the potential importance of these additional health care provider and patient outcomes, future work to comprehensively assess the effect of the MORE OB program on these constructs using validated measures may be warranted.
Considering the overall positive results from the surveys and interviews, it is not surprising that most participants expressed a desire to keep the program active at their centers. Future work to create a program model that is affordable and sustainable for participating hospitals is needed. Since the completion of this evaluation, Salus Global has launched MORE OB 2.0 and MORE EX , which can support health care teams in acute settings beyond obstetrics [51] . Future evaluations of the revised MORE OB 2.0 program may consider our lessons learned from the Alberta [15] and Ontario provincial evaluations as well as the Canadian evaluation [18] , and eventually provide comparative data.
Strengths and limitations
The use of a mixed-methods approach is an important strength of this study. We used data from two surveys, carried out at four time points as participants progressed through the MORE OB program. As well, we included data from qualitative interviews carried out with 15 participants, including an administrator, nurses, midwives, and physicians, providing rich in-depth information on the MORE OB program. The fact that findings from both methods were convergent regarding improvements in knowledge and safety culture supports the effect of the program on these outcomes.
To our knowledge, ours is only the second paper to publish results of the knowledge test and CAS at baseline and after implementation of the three MORE OB modules. Our findings are similar to those published previously, and are an important addition to the literature due to the limited methodologic and sampling information provided in the earlier publication [18] . Further, we have used a more robust analytic approach for analyzing repeated measures survey data.
A limitation is the inclusion of only those 26 hospitals who received provincial funding to implement the MORE OB program in 2013. These sites likely differ from the 67 hospitals that voluntarily initiated participation in the MORE OB program prior to 2013, independently of any funding. As well, for the knowledge test and CAS, all of the respondents were participants in the MORE OB program, meaning that we do not have data on nonparticipants. This is problematic, in that one would expect knowledge scores to increase over a four-year time period, with increased time in the workplace. Due to this limitation, we cannot attribute the increases we observed solely to participation in the MORE OB program. Additionally, the majority of respondents did not complete the CAS and knowledge test at all four time points. This is not surprising given staff turnover rates on obstetric units, however, our analyses were therefore limited to the one third of respondents who completed all of the assessments. Furthermore, it is difficult to know the clinical effect of the increases in knowledge and culture that were observed. Another limitation is the lack of data available on survey respondents, for example, we do not know their age or number of years in the workforce, which could influence survey scores. While our qualitative interviews included participants from diverse hospitals and professional backgrounds, only one obstetrician participated in an interview.
Lastly, it is important to acknowledge that our sample of 15 unique interviewees only included individuals from 11 out of the 26 potential hospitals. While efforts to maximize recruitment were made by communicating through the chair of the MORE OB core team at each site, by sending multiple email reminders, and by accommodating all participant schedules for interviews, we still only managed to capture participants from about 40% of eligible hospitals. Nonetheless, the information we obtained from these interviews provided valuable insight into the MORE OB program and its implementation to answer our research questions, although these findings may not be transferable to individuals and teams at the remaining sites.
Conclusion
Results of this mixed-methods study suggest that participants were satisfied with their participation in the MOR-E OB program. Barriers and facilitators to implementation and sustainability of the MORE OB program were identified. Strategies to address barriers, maximize facilitators, and enhance sustainability of the MORE OB program are needed. Our results also suggest that the program may have a positive effect on participant knowledge and organizational safety culture. Further work to understand how these improvements translate to outcomes for patients and health care providers is needed. 
Additional files
